Antistreptolysin 0 (ASO) titers were determined on 117 human sera with rabbit, human, and sheep red blood cells (RBC) as the indicator system in the ASO tube test. The titers of 65% of the sera were one dilution step higher when a 5% suspension of sheep RBC was used instead of a 5% suspension of rabbit RBC. Titers were one dilution step higher in 42.7% of the sera when a 5% suspension of human RBC was used instead of a 5% suspension of rabbit RBC. The best comparability of titers was between a 5% suspension of human RBC and a 2.5% suspension of sheep RBC. The purpose of this study was to determine whether the type of RBC used in the test had an effect on the ASO titer.
The antistreptolysin 0 (ASO) test is a widely used serological test for the detection of streptococcal antibodies. It is particularly useful as a diagnostic aid in rheumatic fever and glomerulonephritis. The test requires the use of red blood ceUs (RBC) as an indicator system to determine whether the streptolysin 0 has been neutralized by antibody (ASO). Different types of RBC are used in the ASO tube test. Todd's (9) original technique employed a 5% suspension of rabbit RBC. Sheep (5) or horse (2) RBC have also been used. The use of human RBC in the ASO test has been described in the literature (8) and has been suggested as an alternative for rabbit RBC by some of the commercial suppliers of ASO reagents.
The purpose of this study was to determine whether the type of RBC used in the test had an effect on the ASO titer.
MATERIALS AND METHODS
A buffered saline solution was prepared by rehydrating Streptolysin 0 Buffer (Difco) with distilled water. The Difco buffer is composed of 7.4 g of NaCl, 3 .17 g of KH2PO4, and 1.81 g of Na2HPO4 per liter of distilled water. The pH is 6.5 to 6.7.
Type 0 human blood in ACD solution, rabbit blood in Alsever's solution, and sheep blood in citrate solution were used to prepare the RBC suspensions. The RBC were packed by centrifugation in a graduated conical centrifuge tube and were washed in buffered saline until the supernatant fluid was clear. A 5% suspension of each type (human, rabbit, sheep) of RBC was prepared in buffered saline; a 2.5% suspension of sheep RBC was also prepared.
A total of 117 human serum specimens were tested for ASO titer with the four RBC suspensions as indicator systems. The sera were diluted according to the modified Rantz-Randall tube technique (7) . The final dilutions of serum in the test were: 1: 100, 1:125, 1:166, 1:250, 1:333, 1:500, 1:625, 1:833, 1:1,250, and 1:2,500. Each tube contained 1 ml of the final dilution of serum.
Streptolysin 0 (Difco) was rehydrated just prior to use with cold distilled water and was kept in an ice bath during use. The same lot of Streptolysin 0 was used for all cells. A sufficient number of vials of streptolysin 0 from the same lot were rehydrated and pooled to eliminate any variation from different vials. All tubes except the RBC control received 0.5 ml of streptolysin 0. The tubes were shaken to mix the contents and were incubated in a water bath at 37 C for 15 min. An 0.5-ml amount of RBC was added to each tube and mixed by shaking. The tubes were incubated in the water bath at 37 C for 45 min (shaken one time at the end of the first 15 min of incubation and reincubated for 30 min). At the end of the incubation period, they were centrifuged at 300 to 400 X g for 5 min and read. The ASO titer was recorded as the reciprocal of the highest dilution of serum which showed no hemolysis.
RESULTS
The distribution of ASO titers among the 117 sera is shown in Table 1 . If a titer of 250 is considered the upper limit of normal, then the number of sera with titers of 333 or above for each type of RBC is as follows: 72 with 5% rabbit; 82 with 5% human; 85 with 5% sheep; and 86 with 2.5% sheep.
The comparability of ASO titers for various combinations of RBC is shown in Table 2 . Although the differences in titer were never more than one dilution step, the difference is statistically significant by a chi-square test at the 5% level. According to the hypothesis that ASO titers are not affected by the type of cells, any At first glance, the difference in size between rabbit and sheep RBC would appear to be a possible explanation for the difference in titers. Sheep RBC have an average diameter of 4.8 ,um (10) as compared to 7.5 ,um for rabbit RBC (1). Thus, a 5% (v/v) suspension of sheep RBC contains more cells, with more surface area available for binding streptolysin, than an equal volume of a 5% suspension of rabbit RBC. To correct for this discrepancy in total surface area, a more dilute suspension of sheep RBC can be used. However, other data in this study indicate that the differences in titers are not due to differences in cell size. There is almost as much disparity between 2.5% sheep and 5% rabbit RBC as there is between 5 % sheep and 5 % rabbit RBC. Also, human RBC have an average diameter of 7.5 ,um (6) , which is the same size as rabbit RBC, yet the titers are significantly different.
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According to the results of Howard and Wal--lace (4), the disparity in titers cannot be explained -on the basis of differences in resistance of the RBC types to lysis by streptolysin 0. They found that for 50% lysis, rabbit RBC required 1 hemolytic unit (HU) of streptolysin 0, sheep RBC required 0.75 HU, and human RBC required only 0.25 HU. If our results were due to these differences in resistance of the RBC to lysis, then rabbit RBC would be expected to result in higher titers more frequently than human RBC. This was not the case; in fact, higher titers -were obtained with human RBC in 42.7% of the specimens. In no instance were titers higher with rabbit RBC. Our results are not in agreement with those of Howard and Wallace; our re-.sults show that sheep RBC are the most resistant and rabbit RBC the least resistant to lysis by streptolysin 0.
Comparability of results among laboratories performing ASO tests could be improved if all laboratories used the same type of RBC in the test. The difficulty is in agreeing on which type of RBC to use. We prefer sheep or human RBC for the following reasons: (i) they are less susceptible to spontaneous lysis than are rabbit RBC; (ii) there is closer agreement in ASO titer between them than between rabbit and human RBC or between rabbit and sheep RBC; and (iii) they are more readily available than rabbit RBC. Sheep RBC have the disadvantage of being subject to lysis by the natural hemolysins which are found in some human sera (3). This does not prevent their use with these sera because the hemolysin is diluted out at 1:85 or 1:100. The slightly higher titers obtained with human or sheep RBC should be kept in mind when these RBC are used instead of rabbit RBC in the ASO test.
